
Incubation and Ha t c h i n g
Fa c i l i t i e s
Incubation and hatching areas should be in differe n t
rooms with separate air supplies . Po s i t i ve air pre s s u re
in both rooms is important to insure that air flows out
of the room, rather than in, when a door is opened.
Air conditioning helps control re l a t i ve humidity,
t h e re by allowing the incubators and hatchers to main-
tain a more constant environment. Air conditioning
becomes especially important on hot summer days.

These rooms should also have surfaces that are easy
to disinfect (e.g., formica counters and smooth walls)
and a central floor drain. Emergency pow e r s o u rc e s
a re imperative. Gasoline or propane generators may
s e rve this purpose.

Chick Rearing Fa c i l i t i e s
Hand-rearing Facilities

S e rvice Area. The service room for the chick-re a r i n g
facilities should be an insulated and heated room with
hot and cold running water. In torrid enviro n m e n t s ,
air conditioning is advisable. The walls and flo o r s
should also be readily cleaned, and a floor drain in the
center of a tiled or concrete floor is important. An
exhaust fan may be used to reduce humidity in the
room after cleaning.

Two s i n k s a re recommended: one should be
mounted on a counter, and a second one should be a 
m floor basin with  -cm high sides. The small sink is
used for washing food and water containers, while the
floor basin is used for washing large items such as
b rooder box carpets. Splash zones on walls near the
floor basin should be sealed to pre vent water damage
and to avoid septic conditions.

The service room should also include s h e l ves and
c a b i n e t s (for storing equipment and medical supplies)
and a small re f ri g e r a t o r / f re e ze r (for storing vitamins
and medicine). Another nearby room should house a
one-month food supply (less in warm, humid
weather) in paper bags on wooden pallets. Op e n e d
food bags may be emptied into a sealable steel or plas-
tic container. In some areas, air conditioning will be
re q u i red to keep food dry.

B rooder Room. The brooder room, like the
s e rvice room, should be insulated, heated, and easily
disinfected. The floors should be tile or sealed con-
c rete. The walls should be painted with enamel or
e p oxy-based paint, or otherwise sealed. El e c t r i c a l
outlets and light fix t u res should be able to withstand
periodic hosings. Counter space should be prov i d e d
for re c o rd keeping, preparation of medicines, and
weighing chicks.

Brooder boxe s, if portable, should be elevated to
a void the cold flo o r. Floor brooders should have insu-
lated substrates. Electrical outlets should be placed
w h e re they cannot be contacted by the chicks.
Brooder boxes (Fig.  .) should be at least . to  m

and have fine mesh screen or plexiglass sides to enable
chicks to see their neighbors but to pre vent them fro m
fighting and injuring one another. The inside com-
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Fig. 12.1. Brooder box with a hatchling chick. Ph oto ICF



p a rtment should be at least  -cm high for small
chicks and  -cm high for larger ones.

Avoid using rough or a b r a s i v e surf a c e s for walls
inside the brooders to minimize chick injuries.
Provide opaque dividers if neighboring chicks are
incompatible and install a wall m i r ro r to pro m o t e
p roper sexual imprinting of isolated chicks. If one end
of the box has a hinged door, design it to swing up or
to the side (but n o t d own, because gravity could cause
poorly-latched doors to fall and injure a chick). It is
also advisable to place a chick guard that provides a  -
cm high rim in front of the door so that chicks cannot
fall out when the box is opened. The top and/or sides
of the box should be well ve n t i l a t e d to pre vent ove r-
heating, to promote air circulation, and to hasten the
d rying of wet surf a c e s .

Any reliable heating system may be used, but we
suggest e l e c t r ic coil heaters suspended in the sheet
metal roof and controlled by solid-state or wafer-
o p e r a t e d switches. A back-up therm o s t a t set a few
d e g rees above the desired temperature pre vents ove r-
heating in case the main thermostat fails. This is

especially important if wafer thermostats are used.
The heating coil should be at least   c m a b ove the
b ox floor to pre vent chicks from touching the coil
with their heads as they grow taller. A t h e rm o m e t e r
should be mounted on one side of each box to allow
f requent temperature checks. If the brooders are
placed near windows where they re c e i ve sunlight,
install adjustable shades ( venetian blinds work best)
over the windows to pre vent the boxes fro m
ove r h e a t i n g .

No n - t oxic c a r p e t s , cut to size, cover the floor of the
b oxes. Carpets should have re l a t i vely short fibers that
do not abrade chicks. Rubber-backed carpeting is
p referable, because it will not slide on the smooth
b rooder box flo o r. Two carpets are needed for each
b ox to allow for replacement during daily cleaning.
These carpets can be readily cleaned by hosing them
on an inclined surf a c e .

Chick Pens ( Figs.  . and  .). When chicks are
-  days old, they may be allowed access to o u t d o o r
p e n s (see Chapter ). A door separates the inside and
outside runs so chicks can be locked inside at night or
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Fig. 12.2. D i a g ram of chick-rearing building at ICF; runs are termed pens in Fig.  ..



during inclement we a t h e r. Pens should be placed in a
series to provide visual contact between chicks or with
imprinting models (adults).

Inside ru n s should be at least  m wide and - m
long to provide adequate exe rcise space when the
chicks are kept inside for much of the day. Ou t s i d e
runs should be the same width but  m or more long
to give the larger chicks room to exe rcise. If the chicks
do not have access to a large exe rcise area during the
d a y, their outdoor pens should be larger (e.g., . x
 m). Pens should be  to . m high, with net-cove re d
outside ru n s .

The roof of the chick building should pro j e c t
( >. m) over the edges of the outside runs and have a
gutter to catch rainwater. This overhang pre ve n t s
water from flooding the indoor pens and also prov i d e s
additional shade.

Indoor chick pens should have mesh no larger
than . c m separating adjacent pens. Chicks can get
their heads caught in gaps larger than this, and small

p redators such as we a s e l s
(Mu s t e l a s p.) or the paws of
some larger mammals can
pass through  cm gaps.
Vinyl-coated welded wire
or chain link can be used
for the outside run, while
finer mesh vinyl fencing is
better for inside ru n s ,
w h e re small, nervous chicks
often pace the fence and
would damage their bills on
rougher fencing. If existing
pens are constructed with
uncoated chain link, hard-
w a re cloth, or chicken wire ,
attach smaller mesh (-.
cm) vinyl fencing material
or sheets of plexiglass to the
l owest . m of fencing
using stainless steel hog
rings or plastic ties. T h e s e
m e a s u res pre vent injury
f rom either aggre s s i ve
chicks or imprinting
models (adults) in neigh-
boring pens.

Chick pens should not
h a ve sharp pro j e c t i n g
e d g e s and should be easily
cleaned. Eliminate gaps

w h e re chicks can get their heads, bills, or feet caught.
Id e a l l y, a door operated remotely by a rope inside

the service area allows chicks to pass between their
indoor and outdoor runs. This door should be large
enough to allow a person to pass through it while
bending over (ca   cm x    cm). The door betwe e n
the service area and the chick runs should have a win-
d ow in it to allow observation of the chicks without
disturbing them.

The indoor pens should have an overhead l i g h t a n d
two electrical outlets for operating two heat lamps o r
space heaters. The heat lamps should be on separate
c i rcuit breakers to ensure that both heat lamps in one
pen do not go out when one circuit fails. Small chicks
should also have two lamps in case one bulb burns out
(fails). Heat lamps, hung from the ceiling on
adjustable chains , can be raised as the chicks grow
t a l l e r. These lamps may be thermostatically contro l l e d ,
or they can be adjusted in height above the gro u n d
and checked each day.
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Fig. 12.3. D i a g ram of chick-rearing building at Pa t u xe n t .



Clear or red    or    W heat lamps work we l l .
Stone lamps, which do not produce visible light,
should not be used for small chicks because the chicks
may become chilled. Stone lamps are acceptable for
chicks that are more than   days old.

Chick Exe rcise Ya rd. Ha n d - re a red chicks bene-
fit from a large pen (Figs.  . and  .) where they
can be socialized and exe rcised. This yard gives chicks
running room and space for short practice flights. If
the yard is near the outside chick r u n s, it is easy to
transfer the chicks between their pens and the yard .
The chick pens and exe rcise pen should have gates
that stay open and have no high objects to step ove r.
The exe rcise pen should have at least two gates, or one
gate for eve ry   m of perimeter. Se veral gates are
needed for rapid pursuit of fledging chicks. Exe rc i s e
pens should be at least   x   m, but preferably larger
(  x   m ) .

Walls of the exe rcise yard should be soft, .- c m
mesh fence like that recommended for outdoor
chick runs. The pen need not have an overhead net
if the chicks are well supervised (Fig.  .). T h e
fence should be .-. m high if it is not cove red, or
. m high if it is flight netted. Place fence posts
outside the fence so that they do not project into

the pen. Place shade tre e s in the exe rcise pen to
p rotect the chicks on hot days. Small (.- m diam-
eter) p o o l s with washed gravel drainage systems
a l l ow the chicks to bathe and cool off during hot
we a t h e r. These should be drained daily and disin-
fected periodically. The yard should have a grass or
d i rt surface. During warm or humid we a t h e r,
re m ove grass clippings after mowing to pre vent the
g rowth of As p e r g i l l u s.

Swimming Pool. Swimming therapy (Fig.  .)
can be used to provide exe rcise for any chick, but is
especially important for chicks that show leg grow t h
p roblems. The pool should be at least . m deep and
- m in length to accommodate large chicks. T h e
pool must have a filtration system, should be c l e a n e d
re g u l a r l y , and be kept properly c h l o ri n a t e d . Po o l s
may not be needed frequently so are optional for small
crane breeding operations.

Chick Tre atment Pens. The chick house 
should contain one or more pens where sick or injure d
chicks can be isolated from disturbance. This pen
should be  x . m. The room should have a window
for viewing the chick without disturbing it. The pen
should have a ceiling-mounted heat lamp or other
heating system .
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Fig. 12.4. D i a g ram of chick exe rcise yard at ICF.



Costume-rearing Facilities

The rearing of chicks in isolation from humans
re q u i res special facilities that allow people to hand
raise chicks using the proper imprinting cues while
p re venting the chicks from seeing uncostumed
humans (Chapters  and  D). At ICF, the bro o d e r s
and pens are equipped with one-way mirr o r s a n d
small feeding doors within the larger door or wall to
a l l ow caretakers to see and reach the chicks without
being seen themselves. Two one-way mirrors in the
door are recommended: one . m high for watching
the chicks during feeding, and one . to . m high to
a l l ow standing persons to easily check the chick’s sta-
tus. One-way mirrors must be cove red with a
l i g h t weight opaque cloth to pre vent the human care-
taker from being seen by the chick when light
intensity is greater in the service area than in the pen.

The door for feeding chicks (Figs.  . and  .) has
an  -cm diameter hole cove red by a small hatch that
swings outward into the service area. This door should
be   cm above the ground. A person should be able
to reach nearly any place within the brooder thro u g h
the feeding door or use a puppet to lure the chick near
the door for capture .

At Pa t u xent, the pen walls along the service area are
not opaque but are cove red by a tennis-netting visual
b a r r i e r. This allows the costumed caretaker to view the
chicks easily, but it partially obstructs the chick’s view
of the care t a k e r. Chicks are fed by costumed care t a k e r s
in the pen itself. Small, plexiglass pet incubators are
used for the chick’s first day; they are kept cove red by
an opaque cloth unless a costumed caretaker is feeding
the chick with a puppet head.

At ICF, we provide an e xe rcise yard adjacent to the
outdoor chick runs (Fig.  .) and accessible fro m
each chick pen. He re chicks can also approach live
adult socialization models, a pair or a few subadult
c o n s p e c i fics penned next to the exe rcise yard. The pen
for these models should span the length of all the
outdoor runs so that all chicks can see the cranes when
outdoors (Fig.  .). This pen should be   m or less in
width to ensure that the adults are near the outdoor
runs and constantly in view. Because the adults will
often try to attack the chicks, it is imperative to have
either a two fence barrier (Fig.  F.) or a plexiglass or
fine mesh wire barrier to separate the chicks from the
a d u l t s .

The perimeter fence around the costume-re a r i n g
facility should be opaque or should have some visual
barrier (e.g., tennis netting) to pre vent the chicks fro m
seeing uncostumed humans. W h e re practical, the
c o s t u m e - rearing pen complex should be adjacent to a
wetland so chicks learn to use natural habitats.
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Fig. 12.5. The chick exe rcise yard at ICF is also used as an inter -
p re t i ve center (Susan McDonald demonstrates use of the puppet
head). Ph oto David H. T h o m p s o n

Fig. 12.6. Marianne Wellington attends to chicks during aqua
t h e ra py. Ph oto David H. T h o m p s o n

Fig. 12.7. Props for rearing a chick in isolation from humans. 
Ph oto ICF



Parent-rearing Facilities

Pens in which adult cranes raise chicks must be modi-
fied for safety of caretakers and chicks. Flight netting
( Fig.  .) is important in areas where aerial pre d a t o r s
a re a serious danger. Because chicks are not thermo-
competent, they also benefit greatly from shade and
wind shelters ( Fig.  .). Safety featur e s to pro t e c t
c a retakers from the extreme aggression of some pare n t
cranes should be built into pens for chick re a r i n g .
Food and water can be supplied inside a shelter when
the adults are locked out, or supplied outside when
the parents are locked inside. Remotely operated
(either ve rtically or horizontally) sliding doors (Fi g .
 .) are ideal for this purpose. Locking one or both
p a rents in the shelter when their chick is still outside
a l l ows safer capture of the chick for health exams.

Chick safety is furt h e r
facilitated by having the
l owermost   cm of the
fence cove red by a fin e
mesh (.-. cm) c h i c k -
p roof fencing ( Fi g .
 . ) which also pre-
vents chicks fro m
getting their heads
caught in the fencing or
being injured by cranes
in adjacent pens. T h i s
finer mesh should be
extended at least   c m
u n d e r g round to pre ve n t

the adult cranes from digging beneath it. An alterna-
t i ve chick pro o fing system uses opaque tennis netting
that reaches all the way to ground level, pre ve n t i n g
chicks from getting out below it (see Visual Ba r r i e r s
and Capture Corners).

Adult Crane Fa c i l i t i e s

General Features of Crane Pens

M at e rials and Spe c i fic ations. Re c o m m e n d e d
fence height for pens is .-. m. Vinyl-coated  
gauge over   gauge chain link is the safest fencing
material for large cranes. Perhaps the most practical
fencing material for crane pens is  cm mesh   g a u g e
g a l va n i zed steel chain link ( Fig.  . ). A l u m i n u m
chain link is much more expensive but is otherw i s e
better than g a l va n i zed steel because it is smoother and
causes fewer injuries. Specify “knuckled” when ord e r-
ing chain link to avoid the hazard of twisted barbs at
the top or bottom of the fence. Po u l t ry wire (  ga or
thicker) is an acceptable alternative but causes more
cuts to bills, wings, and legs. Small mesh (. c m )
p o u l t ry wire causes fewer injuries and is stronger than
 cm mesh.

Fe n c e s s h o u l db e s u p p o rt e da t  t o  m i n t e rva l s
w i t h s t e e lp o s t s o rp re s s u re - t re a t e d ( i . e . , ro t re s i s t a n t )
w o o d e n p o s t sp re f e r a b l y s e t i nc o n c re t e .W h e re p o s s i-
b l e , p o s t s s h o u l db e p l a c e da l o n g t h e o u t s i d eo f t h e
p e no ra t l e a s t o u t s i d eo f t w ow a l l s o ft h e p e n .C o r n e r
p o s t s re q u i re s t a b i l i z a t i o n . Pl a c es u p p o rt b r a c e s o u t s i d e
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Fig. 12.10. Chain link fence. Photo also illustrates . m tall chick
g u a rd, and Pa t u xe n t’s new double-door, feed/wind shed. 
Ph oto Ge o rge F. Ge e

Fig. 12.8. A flight-netted pen showing shade shelter (near) and
food/wind shelter (far). Ph oto Jo n athan P. Ma l e

Fig. 12.9. The sliding door on 
a Re d - c rowned Crane shelter 
can be operated re m o t e l y. 
Ph oto Patty Mc C o u rt



t h ep e n w h e n e ve rp o s s i b l e ;w h e n t h e ym u s t b ei n s i d e a
p e n ,m a k e s u re t h e y l i ea g a i n s t t h e f e n c i n gs o t h a t a
c r a n e’s h e a do r f o o t c a n n o t b ec a u g h t b e h i n dt h e m .

Toprite XL,  cm mesh, nylon flight netting i s
recommended (see Appendix). For smaller species,
.- cm netting is recommended. Flight netting is
attached to the pen perimeter and supported by g u y
w i re s c rossing the pen at - m intervals (Figs. . a n d
 .), depending on the size of the pen and anticipated
s n ow loads. Larger pens re q u i re more guy wires per
unit area, and re q u i re internal fence posts at  m inter-
vals to support the guy wires. Guy wires should always
c ross fence boundaries over a fence post.

Flight netting must be s t rung tightly and without
gaps along the fence and guy wires. The flight netting
should be attached at  to   cm intervals along fence
tops. Some institutions leave the netting free along the
w i res, while others attach it to wires at  -  cm inter-
vals using small hog rings. If you anticipate the need
to re m ove a net, secure it by hooking it over the cut
end of the chain link fabric (Fig.  . ). Ot h e rw i s e ,
stainless steel hog rings or plastic clips can be used to
permanently attach flight netting to fences.

Vi s ual Ba r riers and Ca p t u re Corners. So m e
pairs of cranes re q u i re visual barriers on one or more
sides of their pens to reduce d i s t u r b a n c e f rom humans
or neighboring cranes. Visual barriers also help pre-
vent injuries when introducing cranes into new pens
or when capturing cranes. Barriers can be made of
tennis netting ( Fig.  . ) or reed mats tied or clipped
to the fence. The flexibility of these surfaces helps
p re vent trauma to cranes when they collide with the
fence or try to attack something on the other side. In
cases of extreme aggression between neighboring
cranes, a visual barrier between them must be com-
bined with a gap of more than  m between the
adjacent pens to pre vent stre s s - related pacing or fence
pecking. Ropes or cables are the best permanent
attachment system, but clips are pre f e r red for tempo-
r a ry attachment.

Cranes that are handled frequently for AI or some
other purpose may re q u i re a c a p t u re corn e r. This is a
p o rtion of the pen wall that is padded or cove red with
a soft material (such as tennis netting) to pre ve n t
cranes from becoming injured during the capture
p rocess (Figs. . and  . ). Di s c a rded Christmas
t rees tied to the fence extending  m in each dire c t i o n
f rom a corner work well for this purpose.

Landscaping. Cranes adjust better to pens with
natural cover and shade . In netted pens, shrubs or
a rt i ficial shade stru c t u res are needed. Tennis netting or

reed mats with an area of   m attached to the top of
the flight netting works well in summer; re m ove them
each autumn before the first snow. A . x . m alu-
minum shade roof (Fig.  .) supported by four posts
is an alternate method. Open-topped pens allow for
larger shade trees. Landscape pens to pre vent s t a n d i n g
w a t e r w h e re pathogens are likely to deve l o p.

Cranes prefer seclusion during the breeding season
so it is best to m ow grass after the breeding season . If
s h o rt grasses (like buffalo grass, Bu c h l o e d a c t y l o i d e s) are
used, little or no mowing is re q u i re d .

P re d ator Pro o fing. Crane pens should be built
to exclude digging predators (dogs, foxes, etc.) and
climbing predators (raccoons). Pens should be sur-
rounded by a perimeter fence with e l e c t rical wire s
( Figs.  F. and  F.). The wires can be supported by
fiberglass rods or attached to insulators on support
brackets projecting from the fence posts or chain link
fabric. At ICF, electrical and ground wires alternate at
 cm intervals on brackets that extend   mm out and
 o up from the point of attachment.

The perimeter fences (Fig.  F.) of crane pens
should be b u ri e d . m in the ground and be back-
filled with  mm washed gravel. The base of the
perimeter fence includes a  -cm wide skirt of - c m
mesh fencing extending hor i zo n t a l l y outside the
perimeter fence to deter digging pre d a t o r s .

S h e lters. A shelter provides a dry place for the
food and protects the cranes during inclement
we a t h e r. For cold-hardy cranes a -sided shelter i s
s u f ficient. A fully closed shelter ( Fig.  . ) is useful
for locking cranes inside during heavy snow or ice
storms, when pen repairs are needed, for medical
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Fig. 12.11. Nets are attached for easy release by hooking the mesh
over the cut-ends of the chain link fabric. Ph oto Ge o rge F. Ge e



c o n finement, or during brief periods when there is
e xc e s s i ve risk of nocturnal predators. If the shelter is
primarily or solely a feeding station, only a simple
s t ru c t u re that keeps the food dry is re q u i red (see
Fi g .  . ) .

If warm climate cranes are kept at temperate
latitudes, they re q u i re insulated shelters with ca  
m of floor space per crane. Some cranes re q u i re
heated shelters. A    -    W heater hung fro m
the ceiling is enough to heat a  x  m insulated
shelter (see Table . for guidelines on when to lock
cranes inside or provide heat). Insulated shelters also
offer the advantage of staying cooler during the
s u m m e r. If cranes will be confined for days or we e k s
at a time (e.g., during quarantine), shelters must be
well ve n t i l a t e d .

Shelters should have sloping roofs and adequate
drainage. A non-breakable window should be pro-
vided for viewing cranes and for natural light when
cranes are locked inside. An overhead light may also
be necessary for some servicing activities and to pro-
vide supplemental light during extended confin e m e n t .
Sliding guillotine doors ( Fig.  .) operable by ro p e s
or wires from outside the pen are useful for contro l-
ling access without having to enter the pen.

Some shelters re q u i re flo o r s . Concrete is both
durable and easy to wash, but re q u i res a soft bedding
(e.g.,  cm of wood shavings or sand, or  -  cm of
wood shavings during extremely cold weather). A heat
pad may be buried in the floor if the climate demands
it. Slope the floor slightly tow a rd the main serv i c e
door to provide drainage.

S pecial Pen Fe at u re s .
Some cranes may bre e d
better with a pool in their
pens. Pools can be con-
s t ructed of concrete or
plastic. The floor of the
pool should slope gradually
to a depth of   to   c m.
Each pool should have a
d r a i n, unless water flow is
s u f ficient to pre vent stagna-
tion. Pools with natural
vegetation are more likely
to stimulate normal re p ro-
d u c t i ve behavior. Po o l s

without water circulation should be drained and
cleaned eve ry few days. Even pools as small as  m in
diameter may be effective. At Pa t u xent, continuously
flowing water is provided in stainless steel cups
( Fi g .  . ) .

O ve r h e a d s p ri n k l e r s ( Fi g . .) c o n t ro l l e d by t i m e r s
h a ve b e e nu s e d t os i m u l a t e a r a i n y s e a s o n ( L a Ru e
   ) a n dp ro m o t eb re e d i n gi n Bro l g a s . A d u r a b l e
h o s i n g s u c ha s  - m m p o l y v i n y l c h l o r i d e ( P VC ) m u s t
b e u s e di f t h e c r a n e sc a n re a c h t h e p i p e s .T h eh o s e c a n
b e a t t a c h e dt o ove r h e a d w i re s a n dh a ve s p ri n k l e r h e a d s
c o n n e c t e d a t c a - m i n t e rva l s t os p r i n k l e a l a r g e a re a .
Be s u re t h a ts p r i n k l e dp e n s h a ve a d e q u a t e d r a i n a g e .
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Fig. 12.13. A specially fabricated stainless steel Va n Es water cup
(  cm x   cm) and Sandhill Crane. Water rises from a supply line
at the base of an inve rted cone, and drains through holes at water
line. Each supply line has a va l ve accessible through the drain line.

Ph oto David H. El l i s

Fig. 12.12. Crane City at ICF. Breeding pens are provided with
tennis netting visual barriers that also create non-abra s i ve 
c a p t u re corners. Ph oto David H. T h o m p s o n



Ph o t o p e r iod lights ( Figs. ., ., and .) are
sometimes needed to simulate the long days experi-
enced by arctic and subarctic nesting cranes and
t h e re by promote breeding. The recommended l i g h t
i n t e n s i t y at ground level is an average of   f o o t - c a n-
dles (Gee and Pendleton    ). Howe ve r, lights are
s o m ewhat effective at intensities as low as  f o o t - c a n-
dle. Either many small light bulbs or one large one can
be used. Ten    W incandescent light bulbs mounted
. m high (just below the flight netting) around the
perimeter of a pen or two   -    W metal halide
bulbs mounted -  m high in opposite corners of the
pen will adequately illuminate a   -   m pen. Be
a w a re that light spillage into adjacent pens may affect
non-target birds. Metal halide bulbs are ve ry expen-
s i ve, but they use less energy than incandescent bulbs.
El e c t ric timers can be used to control the duration of
a rt i ficial light.

Types of Pens

B reeding Pens. Pa i red cranes should be prov i d e d
with two adjacent outdoor enclosures and a shelter
accessible from both outdoor pens and from a serv i c e
a rea. This arrangement allows for annual pen ro t a t i o n
(see Chapter ). Separate pens allow paired birds to be
separated if they become temporarily incompatible
(due to injury, etc.). We recommend that bre e d i n g
pens be at least    m for smaller species , and   -
   m for larger cranes .

For some purposes, flight-netted pens are re q u i re d .
We recommend that flight netting be . m high. T h i s
height is a compromise: if nets are higher cranes can
do more flying and dancing, but they can also attain
higher speeds there by increasing the chance of injury.
In regions where there are no aerial predators of con-
cern, pens may be left unnetted for flightless cranes.

Some pairs benefit from larger pens. Bi rds that are
full-winged and fly frequently should be kept in
smaller pens to pre vent injuries. Ne rvous birds that
re q u i re m o re pri va c y may breed better if given larger
pens with more visual barriers along the perimeter and
s c reening vegetation within the pen. If the pens are in
rows, leave a -  m buffer zo n e b e t ween row s .

G roup Pens. Subadult cranes may be kept in
g roups of -  in larger pens, such as   x   m .
St a n d a rd breeding pens are also adequate for small
g roups (-) of compatible subadults. The pen size
should be pro p o rtionate to the number of cranes
occupying it. Group pens must have two or more
feeding stations and water sour c e s (see Chapter ) .

Pens should have an  -   cm wide s e rvice gate
t h rough which mowers and other equipment can pass.
Gates should not have a sill that would impair a hasty
exit when escaping from an aggre s s i ve crane or that
would impede movement of equipment.

Pa i ring Pens. Pens intended for use in establish-
ing new pairs should be built so birds can be e a s i l y
m oved between pen halv e s. Doors between the pens
should open a full   o. This enables nervous birds to
be moved between adjacent pens without handling
and allows a crane to re t reat to its own pen if it fears
its pro s p e c t i ve mate. If the cranes share a common
s h e l t e r, it is useful to have a door between the two
h a l ves of the shelter. Pairing pens should be at least  
x   m. If pairs of cranes have two pens to allow for
rotation, place cranes in a l t e rnate pens rather than in
the halves of a single pen. If this arrangement re s u l t s
in same sex birds sharing a common fence, a visual
barrier is normally re q u i re d .

Exhibit Pens. Because cranes that are on display
a re frequently not intended to breed, their pens have
f ewer design constraints. If exhibit cranes are intended
to breed, their pens must provide a “s a f e” place for the
nest. Elongated pens (Fig.  . ) allow cranes to stay
f u rther from the public and are more likely to result in
b reeding (see Chapter ) .
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Fig. 12.14. The display pod at ICF showing a wedge-shaped pen
with a pair of White-naped Cranes. Ph oto David H. El l i s



Exhibit pens should allow the public to view
cranes without overly disturbing the birds. Bre e d i n g
pens, described earlier, can make good display pens if
no visual barriers are erected on the public view i n g
end. When people approach, some cranes choose to
stay inside their shelters and must be locked outside
during viewing hours. Feeding the cranes at the
v i ewing end of the pen encourages them to stay near
the visitors. This practice also confines disturbances
to one area, leaving the back of the pen secluded for
n e s t i n g .

Cranes can also be encouraged to stay closer to the
public if their shade is near the public end of the pen.
For pens that have elevated viewing points, use the
type of shade that does not block the view of the
cranes. Moated pens or pens with elevated view i n g
points make good displays. Howe ve r, elevated view i n g
points offer less of an opportunity to appreciate the
s i ze of cranes.

Tall grass and shrubs obscure the view of cranes but
help make the pen look more natural and can be
placed to promote a sense of security in the re s i d e n t
cranes. Water pools (Fig. .) make pens appear more
natural and allow cranes to exhibit their aquatic ten-
dencies, but may increase the risk of disease (see
Chapter ) .

Special Fa c i l i t i e s
Quarantine Facilities

New arrivals are quarantined before being housed
near other cranes. Id e a l l y, the quarantine facility
should be located at least  km away from other
crane pens and should be serviced by separate per-
sonnel or be the last area serviced each day . T h e
walls and floor should be easy to disinfect . A s e a l e d
c o n c rete flo o r is advisable. The quarantine facility
should either have no outside run to avoid long-
term contamination of the soil, or the contaminated
soil should be left idle for at least one year before
reuse (see Chapter ) .

Pens for Holding Release Cranes

Crane release projects usually re q u i re an acclimation
pen where the cranes are kept for the last few we e k s
b e f o re transfer to a release site. These pens are nor-
mally flight-netted and should be large enough to

a l l ow for the entire release cohort (-  b i rds) to be
housed together. The details of pen design depend on
the type of release (see Chapter  D ) .

Veterinary Facilities

The hospital facility should include a small s u r g e r y
ro o m, and a series of small t reatment pens (ca  x 
m) with outdoor runs (ca  x  m) where cranes can be
readily captured for frequent treatments. These pens
should have lights and heat lamps. A small (ca  x 
m), easily darkened re c ove ry ro o m (may be the same
facility as the treatment rooms) should have indoor-
outdoor carpeting with a thick rubber backing.

Crane hospital equipment should have as a mini-
mum: a walk-on scale with    kg capacity, a gram
scale with .  g accuracy, a    X (preferably     X )
m i c roscope, a micro-hematocrit centrifuge, and an
a u t o c l a ve. Larger facilities should have: a radiograph
machine, anesthesia equipment, a centrifuge, a med-
ical laboratory that contains additional diagnostic
equipment, and an incinerator.
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